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Knowing food habits of populations is of importance to better define appropriate public 
health interventions. The objective of this study was to assess and describe the dietary 
intake and major food sources of energy and nutrients in a women sample selected from 
an agricultural region of Morocco. A total of 191 adult women 18–55 years old resident 
in urban areas in El Jadida, a costal province of Moroccowas selected. Dietary habits 
were assessed using a combination of a 24-h dietary recall during 3 non consecutive days 
and a semi-quantitative food-frequency questionnaire. Food habits are characterized by 
large consumption of cereals, meat and poultry, fish and sea foods, eggs, fruits and 
vegetables, but low intake of olive oil. The total energy intake was high and not balanced 
by physical activity levels.The contribution of lipids to the energy was low but high in 
saturated fat (39 %) reflected in the higher PUFA/SFA ratio (0.76 ± 0.62). The total 
carbohydrate consumption was high (61 % of daily energy) and that of fiber was low 
18.07 ± 11.44 g. Furthermore a significantly high intake of saturated and 
monounsaturated fat is observed in the youngest women and women with a higher 
education level. Except for the intakes of phosphorus and sodium, all minerals and 
vitamins assessed are below or close to the recommended dietary allowance (RDA) while 
all vitamins are consumed at rates below two-third of RDA by a large proportion of 
women. The nutrient intake of the studied population is not in line with that 
recommended for women despite a large consumption of the majority of food groups. 
Data indicate that dietary guidelines should not consider only quantitative intake but must 
address adequate numbers of servings and favorable food choices that may explain, in 
part, the nutritional and metabolic disorders reported in this population. 
 







Diet and nutrition are important factors in the promotion and maintenance of good health 
throughout the entire life cycle. Their role as determinants of non-communicable diseases 
(NCDs) is well established and they therefore occupy a prominent position in their 
prevention [1]. Furthermore, rapid change in diet and lifestyleoccurring with 
industrialization, urbanization, economic development and market globalization, were 
accelerated over the past decade with a significant impact on populations’ health and 
nutritional status, particularly in developing countries and in countries in transition [2]. 
There is also a growing interest in the global community in galvanizing action to halt and 
reduce the burden of NCDs withthe aim to reverse the trend of the prevalence of 
premature death from NCDs. Nutrition surveillance is one of the main objectives of a 
Nutrition Community to establishing priorities for intervention, predicting trends and 
evaluating the effectiveness of nutrition interventions [3]. 
 
In Mediterranean populations, dietary habits are known to play an important role in 
protecting against cardiovascular disease (CVD) and in reducing effectively all-causes 
and cause-specific mortality rates [4, 5]. Despite a worldwide promotion of this dietary 
model, epidemiological evidence suggests that dietary patterns in the Mediterranean 
countries are changing rapidly, with an increased consumption of animal products and 
saturated fat and a declined intake of foodstuffs based on fruits and vegetables [6]. This 
traditional dietary pattern, however, is not a homogeneous dietary mode asfood and 
nutritional aspects vary between countries within the Mediterranean region [7]. In 
Morocco, a Southern Mediterranean country with a population of more than 30million 
inhabitants, the percentage of people living in urban centers has dramatically 
increased.Urbanization reached 55% in 2004 and is expected to reach 62% in 2020 [8]. 
Non-communicable diseases are estimated to account for 75% of all deaths in which 40 
% are from CVD [9]. More recent national surveys indicated that the prevalence of 
obesity has doubled among women, associated with diabetes, hypertension, 
hypercholesterolemia and CVD [10, 11].  
 
In this paper, the aim was to report dietary data regarding energy, nutrients, and food 
habits and, to investigate the changes in dietary intake and compare them to the dietary 
recommendations on one hand and the traditional Mediterranean dietary patternon the 
other. The influence of age and educational levels has also been evaluated. 
 
MATERIALS AND METHODS 
 
Study sample and design 
The study was conducted on 191 urban adult women aged 18-55 years, not pregnant, 
living in the province of El jadida, in the northwest of Morocco, randomly selected from 
volunteers who visited public health centers during an immunizationcampaign. The 
recruitment was doneaccording to the women’s age, based on data collected from a cross 
sectional survey in 1995 in the region of El Jadida, on women at childbearing age (15–






Anthropometric and biochemical variables 
Body Mass Index (BMI) was calculated as body weight (kg) divided by the square of 
height (m) and the WHO cut-off points for obesity (BMI > 30) were used as measures of 
general obesity [12]. Plasma glucose was measured by the glucose oxidase method using 
a Beckman analyzer. Hyperglycemia was defined when fasting blood glucose was greater 
than 6.1mmol/l and less than 6.9mmol/l, and diabetes when blood glucose was greater 
than 7 mmol/l [13].Blood pressure was measured in women in a sitting position using a 
mercury sphygmomanometer after a rest period of at least 10 minutes. Hypertension was 
defined according to Adult Treatment Panel III criteria as blood pressure equal to or 
greater than 130mmHg (systolic)/85mmHg (diastolic). 
 
Dietary data collection 
The dietary assessment methods included a combination of a 72hr dietary recall, 
collected in September and October, and a semi quantitative food - frequency 
questionnaire (SFFQ) to obtain the Nutrient intake and food intakes successively. 
 
The 72 hr recall was converted to nutrients by BILNUT (S.C.D.A. NUTRISOFT-
BILNUT) using a food composition database compiled and modified to accommodate 
the particulars of the Moroccan diet and intakes were expressed as grams per day. 
Nutrient intake obtained was compared to the Recommended Dietary Allowance (RDA): 
the average daily dietary intake level sufficient to meet the nutrient requirement of nearly 
all (97–98%) healthy individuals in a particular life-stage and gender group [14]. 
 
The SFFQ included 120 food items and beverages selected, as well as questions on 
habitual cooking methods, to estimate the usual diet of individuals during the previous 
year.  Standard portion sizes that included spoons, cups, bowls, glasses and a ruler were 
used for the estimation of consumed quantities. To obtain food intakes per day from the 
SFFQ, the foods in each standard portion were multiplied by the number of portions of 
the food consumed / week or month, divided by 7 or 30, respectively.  
 
As there are no Moroccan norms for dietary intake, the USDA standards were used. The 
study protocol was approved by the dedicated Moroccan authority of ministry of health. 
Each participant gave a written consent. 
 
Statistical analyses were performed using the Statistical Package for the Social Sciences 




The clinical and social characteristics of the study sample and the prevalence of abnormal 
values of these parameters are presented in Table 1. The mean of age was 39.2 ± 8.82 
years. Obesity, hypertension (defined by the cutoff point 130/85mmHg) and diabetes 
were prevalent in 23,9 %, 35,8 % and 9,4% of the study population, respectively. In 








Mean consumption value for each of the 11 food groups and their contribution to daily 
energy intake (DEI) are shown in table 2.A high consumption was observed for most 
food groups. There was a highconsumption of bread daily, the most frequently consumed 
item within the cereal group. This subgroup supplied 79% of DEI. The average of fruits 
intake was 192.9 g/day. Fruits contributed 11.5% to DEI. The fruit varieties consumed 
most widely by the population group included citrus fruits (36.6g/day), bananas (32.2 
g/day), apples (26.5 g/day) and fresh fruit juices (19.3g/day). Vegetables were mostly 
eaten cooked as vegetable based dishes.Milk was the most consumed dairy product (64.6 
g/day) in which 38.3 g/day as pasteurized milk, followed by yoghurt (28.9 g/day). A 
majority of the subjects (85.7 %) reported drinking milk, but only 8 % whole milk. 
Within the meat group, beef (48.2%) and poultry (33.2%) were the most widely 
consumed foods. A high consumption of fish was observed in this population sample. 
The varieties most highly consumed were sardines (40.7%), fresh anchovies (13.6%), 
sole (10.4%) and whiting (10.2%), while all canned fishes contributed about8.4%. 
 
Energy and macronutrients 
Approximate mean daily intakes of energy and nutrients, compared to the RDA for all 
women arepresented in table 3. Mean daily energy was 2191.8 (± 829.8) kcal or 99.6% 
of the RDA, indicating that energy intake was just equal to the recommended values. The 
proportion of energy provided by Carbohydrates was too high (60% of total energy 
intake) to the detriment of fat content; the diet was also high in saturated fatty acids 
(SFA).  Reflected by the polyunsaturated /saturated fat ratio (PUFA/SFA = 0.76), or by 
the monounsaturated/saturated fat ratio (MUFA/SFA = 1.02), this ratio indicate a poor 
consumption of plant fat particularly olive oil. The study also reports low dietary fiber 
and cholesterol intakes. 
 
Micronutrients 
Table 4 shows that usual intakes of phosphorus and sodium exceeded the recommended 
dietary allowance (RDA). This result showed that women’s diet is not deficient in these 
nutrients. However, the mean intakes were below the RDA for dietary calcium, 
potassium, iron and for all vitamins assessed while they were close to RDA for 
magnesium and zinc. Furthermore, all vitamins are consumed at rates below three-quarts 
of RDA by a high percentage of women. The same observation is reported for most of 
the minerals (88% for potassium, 81,2% for calcium, 55% for iron and 43.5% for zinc) 
indicating that these nutrients were commonly insufficiently consumed by the women.  
Among the different ages (table 5), the consumption of saturated and monounsaturated 
fats decreased while poly-unsaturated fats and the PUFA/SFA ratio increased 
significantly.  No age-related differences were found for all other vitamins and minerals.  
As shown in table 6, the population was also stratified by education level, and the intakes 
were significantly lower in illiterate women (who never attended school) for Vitamin E, 









Results are presented on individuals who completed all components of a larger study that 
intended to characterise prevalence of CVD and associated risk factors. 
 
Epidemiological data hasclassically demonstrated a protective effect of traditional 
Mediterranean dietary modelaginst CVDs [15, 16]. This diet is characterized by: (i) high 
monounsaturated-to saturated fat ratio, (ii) moderate ethanol consumption, (iii) high 
consumption of legumes, (iv) high consumption of cereals (including bread), (v) high 
consumption of fruits, (vi) high consumption of vegetables, (vii) low consumption of 
meat and meat products and (viii) moderate consumption of milk and dairy products 
[17,18]. Most of these foods are found in many diets. The main component is olive oil, 
and many equate a Mediterranean diet with consumption of olive oil. 
 
In Morocco, a developing Mediterranean country that is also experiencing demographic, 
health and nutritional transitions, data analysis of a survey conducted by the Ministry Of 
Health in 2000, showed an increased prevalence of CVD risk factors. A more recent 
national level survey carried out on 1500 men and women aged 15–60 years indicated 
also that the prevalence of obesity has doubled (17.8%) among women, associated with 
diabetes (6.6%), hypertension (33.6%) and  hypercholesterolemia (29%)[19]. All these 
factors are more frequent among women than men and in urban compared to rural areas. 
Other studies in different country provinces confirmed the same trend [10, 12]. 
 
Present findings show that bread, pasta, potatoes, meat and poultry, dairy products, eggs, 
fruits and vegetables were the main foods eaten, and there was very low consumption of 
olive oil (5.5 ± 0,7 g/day) compared to other Mediterranean studies (41.4 g/day) [20,21].  
 
Fish consumption was particularly high, probably due to the geographic position of the 
study region near the Atlantic Ocean.The Economic growth of households does not 
necessarily decrease cereal consumption, however the consumption of animal products 
(mainly meat, chicken and fish) and vegetables increases. Both meats and vegetables 
(together or separately) are prepared as stew, a Moroccan dish locally 
called“tagine”prepared with oil and eaten with bread dipped in the sauce; resulting 
overall in high calories consumption [22]. 
 
Milk and dairy products are important contributors to dietary fat and can be high in 
saturated fat and cholesterol; they have been correlated positively with blood cholesterol 
as well as coronary mortality [23]. They are also sources of minerals like potassium, 
magnesium and calcium. However, in this study, consumption of milk and dairy products 
is not too high compared to Spain another Mediterranean country:only 8% of the 
Moroccan population consumed whole milk, which could explain the important 
deficiency in calcium and potassium intake in this population [20]. 
 
The mean consumption of fresh fruits and vegetables combined was estimated to be 304 
g/day. Even if this intake value is approaching the WHO/FAO minimum recommended 
value of 400 g daily, it remains low despite the availability and accessibility of these 




cost [1]. This result could also explain the prevalence of the nutritional disorders reported 
here in the present women population. Indeed there is convincing evidence that the 
consumption of a diet rich in fruits and vegetables is associated with a significant low 
risk of CVDs, obesity, diabetes and certain types of cancer. The protective effect of these 
foods was reported to be probably mediated through their contents in numerous 
beneficial nutrients including antioxidants, vitamins, minerals, phytochemicals, fibre and 
plant protein [24,25]. 
 
Fish is a good source of protein with no high saturated fat content of fatty meat products, 
is a good source of omega-3 poly-unsaturated fatty acids, reported to have beneficial 
effects on CVDs, diabetes and cancer. Many studies have focused on the mechanisms 
involved in reduction of NCDs by omega-3 fatty acids. Research has shown that omega- 
3 fatty acids decrease the risk of arrhythmias, triglyceride levels and the growth rate of 
atherosclerotic plaque, and lower blood pressure slightly [26,27]. 
 
Carbohydrate intakes were higher than the recommendation certainly linked to 
cerealsand more sweets and dessert consumption; while that of proteins was adequate. 
The calories intake from fat was lower probably because of a low consumption of plant 
origin fat (oils, margarines, avocado, oleaginous fruits). This may also explain the low 
intake of certain fat-soluble vitamins (vitamin E). 
 
There are large variations in the contribution of total fats to the energy intake in the other 
Southern Mediterranean Countries; the lowest is recorded in Egypt (14.5 %) and the 
highest in Libya (27%). In addition, protein and carbohydrate intakes remained higher 
compared to all other Southern Mediterranean Countries (Egypt, Jordan, Libya, Tunisia 
and Algeria) [28].  
 
Compared to the women in Northern Mediterranean Countries, fat intake reaches 39.4% 
in Greece, while protein intake is similar to that in Greece and in Italy (Rome and Pavia) 
[29].Extensive metabolic studies have investigated and reported strong and consistent 
associations between dietary fats and CVD in diverse human populations mediated 
mainly through the atherogenic effects of plasma lipids [30]. Similarly, there is evidence 
of the effects of dietary fats on blood pressure suggesting that reduced intake of high-fat 
dairy foods should be recommended for cardiovascular protection.  
 
There is no association of CVD risks with the total quantity of fat consumed by the study 
population sample, as a proportion of DEI that is independent of SFA content.  
 
This result is in agreement with the reported assumption that the type of fats consumed 
in the diet is more important than the total amount of fat consumed [31]. A high intake 
of saturated fat (38%) was observed in the studysample. The relationship between levels 
of dietary saturated fat andplasma cholesterol and Coronary Heart Diseases (CHD) was 
already demonstrated by the Seven Countries Study, reporting that saturated fat intake 
explained 73% of the total variance in CHD across the 16study cohorts [32]. Also, plasma 
cholesterol levels rise with dietary cholesterol [13]. In the present study, even if the 
cholesterol was low in the population diet it tended to increase (260 mg/day). In addition 




diets. A marked elevation of LDL cholesterol induced by dietary SFA has been 
demonstratedtrough metabolic studies [33]. The major sources of cholesterol are Dairy 
fat and meat. Egg yolk is particularly rich in cholesterol but unlike dairy and meat does 
not provide saturated fatty acids (SFAs). 
 
It is importantto note the high intake of Mono-unsaturated fats related to exclusive 
consumption of fresh cooked food, oleaginous fruits, high fat fruits such avocados, corn 
and sunflower oil, despite the small proportion of olive oil in fat and oils food group. 
Mono-unsaturated fats have been shown to lower blood glucose and triglycerides in type 
II diabetics and may decrease susceptibility of LDL to oxidative modification. 
 
The data support the need to emphasize low saturated fat, low added sugar, low meat 
options when helping women make food choices, such as encouraging consumption of 
fruit, vegetables, milk and milk products, and the return to traditional foods (whole grain 
cereals, olive oil and traditional methods of preparing food at home. Promoting the 
traditional Mediterranean diet would be the best mean to ameliorate the population’s 
nutritional profile. 
 
Carbohydrates provide the required energy for the body performance, for the brain, andto 
burn fats [34]. The relationship between dietary carbohydrates and CVD appears to be 
mediated through their contribution to total energy and link with obesity, effects on 
plasma lipids, and effects on insulin resistance and glucose disposal [35, 36].  Another 
group of dietary components is dietary fiber generally derived from fruits, vegetables and 
whole grains; cereals are the major source, presenting only two third of RDA. High fiber 
diets have received considerable attention in recent years, due to their connection with 
lower incidence of several metabolic disorders such as blood pressure, diabetes, obesity, 
as well as heart disease and colon cancer [37]. 
 
On the other hand, except for phosphorus and sodium intakes, the intakes of minerals 
and vitamins were inadequate in the studied women. The vitamins that are necessary for 
normal metabolism are manufactured in the green leaves and plant roots except for 
vitamin B-12 that is mainly found in animal foods and products. It is a fact that vitamin 
deficiency leads to poor health and even death. Folate deficiency may generate 
anaemiaandfoetal neural tube defects [38, 39]. Low zinc intake is also known to enhance 
the risk of pre-term delivery, low weight at birth and immune dysfunction [40]. 
 
In this population, there was a high overall prevalence of hypertension (35.8 %) 
accompanied by excessive usual intakes of sodium (187.1 %) that is almost double the 
RDA. Generally, excessive consumption of salt causes hypertension in many people or 
aggravates existing hypertension.Current evidence suggests that an intake of 1.7g of 
sodium (equivalent to a daily sodium chloride intake of 4 g/d) is beneficial in reducing 
blood pressure and is not associated with adverse effects [41]. 
 
On the other hand, iron intake requirements are not met in the present population diet 
where they were were below the RDA (84.1%). The adverse effects of iron deficiency 
induced anemia are known for the mother (tiredness, reduced physical and mental 




birth weight and infection) [42]. Educational efforts are also needed to provide adequate 
information on how to achieve an optimum diet that meets the recommendations and the 




Overall, the study data revealed that the nutrient intake of the studied population is not 
in line with that recommended for women, also there is a shift from the traditional diet. 
Adoption of new dietary habits and changes in lifestyle by promoting adherence to 
traditional Mediterranean dietary pattern that could bring adequate nutrient intake is 
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Table1: Clinical and social characteristics of the participants inthe dietary survey 
 Mean 
(± sd) 
Abnormal values (%) 
AGE (years) 39,2 ± 8.82  
Body Mass Index (kg/m2) 26.46 ± 4.87  
Obesity(%)  23.9 
Systolicblood pressure (mmHg) 122.04 ± 13.99  
Diastolicblood pressure (mmHg) 73.03 ± 8.38  
Hypertension (%)  35.8 
Fasting plasma glucose (mmol/l) 
Hyperglycemia(%) 




Diabetes (%)  9.4 






















Table 2: Mean consumption values, percentage of consumers and contribution of each 







% of consumers 
and (Contribution 
to energy intake 
(%)) 




Cereals  696.4 ± 396.8 (638.3-754.4) 100 (41.6)  
Bread   79.0 
Pasta   5.0 
Couscous   6.0 
Other   10.0 
Meat and poultry 103.5 ± 72,4 (92.9-114.1) 98.9 (6.1)  
Red meat   66.8 
Poultry   33.2 
Fish and seafood 58.2 ± 70.6 (47.9-68.5) 93.4 (3.4)  
Sardines   40.7 
Anchovies, whit   24.5 
canned fishes   8.4 
Other   26.4 
Dairy products 140.1 ± 133.1 ( 120.7-159.6) 99.5 (8.3)  
Milk   46.1  
yogurt    20.6  
Cheese   7.2  
Other   25.8 
Eggs 32.9 ± 28,9 (28.62-37.1 ) 90.7 (1.9 )  
Fruits 192.9 ± 134.7 (173.2-212.6) 99.5 (11.5 )  
citrus fruits   19.0 
Bananas   16.7 
Apples   13.7 
melon,apricot,tomatoes   50.6 
Vegetables: onion, 
carrot,Turnip,  salad, 
eggplant… 
111.1± 67.2 (101.2-120.8) 98.4 (6.6) 
 
 
Legumes (lentils , Dry 
beans....) 
29.8± 2.4 (25.2-34.5 ) 72.5 (1.8)  
Potatoes 120.5±85.5(108.0-133.1) 94.5(4.0)  
Sweets and desserts 22.6± 2.2(18.3-26.9 ) 75.0 (1.3)  
Fat and oil 31.1± 1.75 (27.7-34.6 ) 97.3 (1.8)  
Fat   10.1 
Butter   16.3 
Olive oil   17.6 
Other Vegetable oils 
(Sunflower, argane…) 
  56.0 





Table 3: Mean daily energy and macronutrient intake in the total study 
population 



















Dietary fiber(27g) b 
2191.8 ± 829.8 
333.80 ± 145 
81.98 ± 79.9 
62.61 ± 33.6 
 
60 ± 9.9 
14.28 ± 2.6 
25,42 ± 8.95 
 
38.6 ± 9.94 
37.03 ± 7.5 
24.37 ± 12.93 
0.76 ± 0.62 
1.02 ± 0.35 
260 ± 21.52 


















aRDA: Institute of Medicine, National Academies. Food and Nutrition Board. 









Table 4: Mean daily micronutrient intake in the total study population 
Nutrients (RDA) Intake 
(mean±SD) 
% of RDA % of the sample 
<75% RDA 75 – 100% RDA > 100% RDA 
Vitamins: 
Vitamin E (15mg ) 
Vitamin C (75mg ) 
Vitamin B1 (1.1mg ) 











60.65 ± 51 
0.95 ± 0.39 
328.48 ± 24.18 
 
2806.92 ± 128.65 
515.39 ± 344.2 
2431.52 ± 1130.9 
301.48 ± 137.49 
1245.43 ± 508.25 
15.14 ± 13.4 


























































Table5:   Nutrient daily intake in women according to age  
 
 
< 35 years 
(n=  53) 
35 – 44 years 
(n=63) 
















Vitamin E (mg ) 
Vitamin C (mg ) 
Vitamin B1 (mg) 

















0.6 ± 0.5 
















2268.6 ± 898.3 
58.9 ± 9.4 
1.35 ± 0.2 
14.1 ± 2.8 




0.7 ± 0.5 
















2139.0 ± 742.7 
59.1 ± 10.9 
0.9 ± 0.2 
14.3 ± 2.6 




0.9 ± 0.6 










































Means and standard deviations were tested for significance with The One-Way ANOVA procedure, with Bonferroni Post Hoc test. The mean 
















Vitamin E (mg) 














60.65 ± 51 
0.95 ± 0.39 
328.48 ± 24.18 
 
 
2806.92 ± 128.65 
515.39 ± 344.2 
2431.52 ± 1130.9 
301.48 ± 137.49 
1245.43 ± 508.25 
15.14 ± 13.4 
7.55 ± 3.91 
 
3,1 ± 0,5 
52,3 ± 6,3 
0,8 ± 0,3 
313,6 ± 27,9 
 
 
2879,8 ± 210,6 
403,7 ± 212,2 
1917,8 ± 788,1 
276,8 ± 106,2 
1095,6 ± 327,1 
11,0 ± 4,4 
7.19 ± 3.2 
 
3,9 ± 0,5 
63,3 ± 4,4 
1,0 ± 0 ,4 
333,3 ± 30,8 
 
 
2783,1 ± 156,5 
551,8 ± 370,8 
2599,1 ± 1176,6 
309,5 ± 145,7 
1294,3 ± 546,9 
16,5 ± 15,0 
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